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§9. Transition Process in MHO Driven 
Magnetic Reconnection 
Kitabata, H. (Grad. Univ. Advanced. Studies.) 
Hayashi, T., Sato, T. 
We have studied numerically the fine struc-
ture of the current sheet which develops in the 
driven magnetic reconnection process, and found 
occurence of a transition phenomena in the 
structure of the electric field following a 
structural change in the current sheet. 
Magnetic Reconnection is a phenomenon that 
magnetic field lines are reconnected locally, 
where stored magnetic energy is rapidly con-
verted into thermal energy and plasuma kinetic 
energy. Originally the term of driven reconnec-
tion refers to the one which occurs in exter-
nally forced systems in contrast to the one 
which occurs in closed systems; in the latter 
case, internal reconnection is induced sponta-
neously as a result of a development of are-
sistive instability. 
The simulation model is similar to that as-
sumed in the previous paper[ 1]. It uses a com-
pressible, resistive MHD code with second-order 
accuracy in space and forth-order in time. How-
ever, the resistivity is assumed to be uniform 
and vertical magnetic field is added uniformly 
to the initial conditions. The simulation box 
is a rectangular box in the x-y plane in which 
a Harris-type equilibrium and d/ dz = 0 are as-
sumed. The driving plasma flow is injected from 
the input boundaries toward the neutral sheet 
symmetrically. The injection of the flow corre-
sponds to an imposition of the electric field 
EzO at the boundaries. As magnetsonic modes are 
excited and propagate toward the neutral sheet, 
imposed electric field is pervading the system. 
Though it had been revealed that the magnitude 
of the electric field at the neutral point ex-
point) increases to reach EzO as the reconnec-
tion progresses, but a process after the satu-
ration hadn' t been reported. This simulation 
study has a purpose of investigating the struc-
tural change in the stage after the electric 
field is once saturated. (second phase) 
Fig. 1 shows the temporal evolution of the re-
connection rate (electric field at the X point). 
It should be noted that the reconnection rate 
grows again after the rate once decresed. Cor-
respondingly, the horizontal width of the dif-
fusion region becomes smaller gradually, and 
the configulation of the current layer changes 
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arround the second rising point. (Fig.2,Fig.3) 
The current sheet in fig. 2 is like Sweet · 
Parker-type whereas that in fig.3 has a clear 
slow-mode shock structure much like Petsheck-
type. Although it isn't shown here, in order to 
evaluate the influence of the spatial influx 
pattern, simulations were carried out, where 
the inflow pattern is widened gradually after 
the second phase structure is formed. The re-
sult is that once this configulation is formed, 
it is kept. Fig.4 shows that the horizontal 
width of the current sheet is shortened rapidly 
in the vicinity of the transition point. 
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Fig.4. The temporal evolution of the horizontal 
width of the current sheet 
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